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Biology Research of Pleurotus ostreatus Cultivated in Different Raw Materials

YANG Jian-jie' , ZHANG Gui-xiang'* , YANG Qin' , HU Jie’
(1. Institute o f Vegetables ,Gansu Academy of Agricultural Sciences,Lanzhou,Gansu 730000, China;

2. College of Horticulture ,Gansu Agricultural University » Lanzhou,Gansu 730000, China)

Abstract: Hyphae of Pleurotus ostreatus were cultured in different substrates,such as sawdust, cotton seed
shells,corn cobs and wheat straw to study their influences on the hypha growth speed, biological efficiency
and input-output ratio. Simplex-lattice design was adopted. The formula was optimized. The results indica-
ted that four kinds of raw materials had significant non-linear impacts on the hypha growth speed, biologi-
cal efficiency and input-output ratio. Cotton seed shells and corn cobs exhibited significantly positive im-
pacts on the biology efficiency and input-output ratio. The optimal cultivation formula was obtained as corn
cobs 53% , cotton shell 34% ,bran 10% ,lime 2% ,and gypsum 1% ,by which the yield increased by 25. 14 %
compared with pure cotton seed shells.

Key words: Pleurotus ostreatus ; formula optimization; simplex-lattice design; sawdust; cotton seed shell;

corn cob; wheat straw; sawdust; biological efficiency
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PR AR AR HA B X 2 Rl 2
Fi L b JFORHE BC 6 2 i 258 5 BAMAE TS . E
B FRRHE BEAN 5 PR 2 3 J0BAS £ 157 A2 2 R
BT AR S s AR R 2 TR 3 . HAT . AR
- gt AR B R T 8 O TG A B SRR 2 R B A R TR
— T BB FRORE B O s DL R JRURE S 3R
R JEURE B B R R B S WF A O
AR 37 R HOR R 3 JRORHRR A 2 TR R 3
T, R BRI A T i S0 B A B S AR
70 B KB R 22 B S5 AT AN [R] LB B TEE L B AR ST
- gt B 7 DG i TC O O 8 BT O 0k L OF AR AR — AR
Py =A ROCR A H HE R B SF 2 B 3R R B OT . '
PR 55 SR ORHBC 5 D0 A 42 1 — R T 52 07 3 O P L M
DX A AR ™= d AR B 2 4R 2 %

1 #5577

1.1 ##

P T Pk RS- 48 99 51 A R E A Bl A 4 B
PRI B

KB R ARG FH R B Z M X ER (Malus pum-
ila) A BRI /N T 5 mm, ALK ST R
HR A M L g8 Je 2% s R K0 ™ b oy HOR A
W DX R T AR AR /N T 5 mm B URL s 22 PR N
HR A M B RS /T 20 mm Y22 AR

IR AE H R 28 AR B 27 Bt i 2 A 92 i i b (36°
06'2.00"N,103°41'10. 36"E) #F 17,
1.2 Ri&it
1.2.1 &5 5Kkt FIAH DPS 7.05
HEAT LAl e A% TR, X0 X X X ARt
FARMFE TR E RIS LA 22 K E R
YRR A LR B SRR RS O B PR A 5 A
IR 4 ER 5 TR e e A% 7 Tl . 155
R FEAT o E R 870, Bk 1090, A K 2%, 4
B 1%, FH.0<a, «as vas va; <<0. 87, (a, vas vas a,
A3 AR R RF 7T L E K 2 RERUA S B HE D
PEIE MR AT IR I Z, = 0. 87X, T KAy 7
W Z,=0.87X, FRIME Z,=0. 87X, FAJE &
JndE Z,=0.87X,, 429 MKBE T (E D,
1.2.2 &% i*k 201542 H 9 B4 BIFRE 29
ANEL T 0 JEURE A GE & K A S K A #6006,
R 24 h J5 AR AR FEE Ry U K
iR TE 6220 BEFEH S F A 1 100 mL 9 %
PRI AR B . AR AR B 90 . MR KB (121°C .2 h),
FEilR 2 30°C LA T MM E B AR %=, 18~
26°CHE R 22 . 22 KW R B 1/4 B, R FH R 46
B E WA KHEE, FFRZKREIEE. B AT

mEMATH .3 REL . BES 30 i, FH
P, VLR 15~25°C HZE, Wik 3 W - 4L Al B
3 hal KU 1R, BFIR 20 min, KB B a6 AR O 45
KRB TR, B RO IE R & .

1 (4,5 BARETF ARG

Table 1 {4.,5} The simplex-lattice experiment design

s R it W &
w5 X, X, Xs X 7 7, 7, 7
1 1 0 0 0 0.87 0 0 0
2 0 1 0 0 0 0.87 0 0
3 0 0 1 0 0 0 0.87 0
4 0 0 0 1 0 0 0 0.87
5 0.8 0.2 0 0 0.70 0.17 0 0
6 0.8 0 0.2 0 0.70 0 0.17 0
7 0.8 0 0 0.2 0.70 0 0 0.17
8 0.2 0 0.8 0 0.17 0 0.70 0
9 0.2 0 0 0.8 0.17 0 0 0.70
0 o 0.8 0.2 0 0 0.70  0.17 0
1 o 0 0.2 0.8 0 0 0.17  0.70
12 0.6 0.4 0 0 0.52 0.35 0 0
13 0.6 0 0.4 0 0.52 0 0.35 0
4 06 o0 0 0.4 0.52 0 0 0.35
15 04 0 0.6 0 0.35 0 0.52 0
16 0.4 0 0 0.6 0. 35 0 0 0.52
17 o 0.6 0.4 0 0 0.52 0.35 0
18 o0 0 0.4 0.6 0 0 0.35  0.52
19 06 0.2 0.2 0 0.52 0.17 0.17 0
200 0.6 0.2 0 0.2 0.52 0.17 0 0.17
21 0.6 0 0.2 0.2 0.52 0 0.17  0.17
22 0.2 0.6 0.2 0 0.17  0.52 0.17 0
23 0.2 0.6 0 0.2 0.17 0.52 0 0.17
24 0.2 0.2 0.6 0 0.17 0.17 0.52 0
25 0.2 0.2 0 0.6 0.17 0.17 0 0.52
26 0.2 0 0.6 0.2 0.17 0 0.52  0.17
27 0.2 0 0.2 0.6 0.17 0 0.17  0.52
28 0 0.2 0.6 0.2 0 0.17  0.52 0.17
29 0 0.2 0.2 0.6 0 0.17  0.17  0.52

2015 A 8—12 H LAglifhi kr7e lic 77 b CKL KA
b B BE 7 A 22 N T P R XA B S R (36704732, 997
N.103°36'30. 83"E) , % T X Bk Ak # (36707 21. 22"
N,103°41'57. 73"E) il 56 X () £ 5 8 41 X (36704
32.05"N,103°50"31. 87"E) V- % A= 7 %k Hhy 14 47 5 3iF
RIS . A5 s A AR AR O T AS N CK TR 4%
#2000 42,8 J 15 H 4, & MLAF B, & 51 & R
WA 9 H 23 Hill%E.29 HAF B RW.12 A 19 H =
WH T TE R Eh AL X R RVE S 9 H 20 H
HaE .25 HIFG R, 12 A 15 H =@ 58058 .
1.3 HE\EHITHH

0 SR B 22 W 2 WF [B) L R 22 A R B B ) G R R
Bt ] 5 SR FH A0 2k I B 22 A K L SRt
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2.1 ATMEMNAEELLT EFEFTLEKNEIE
FRRFFE 5K L 22 B A S8 X S 228 1 22 A K e
NG/ & B N R A0 p- 2 R 8 e AN EI |
BEALY, Y, MY, B9 p {H=0.000 1<C0. 01(F 2),
Y, =0.79X, +0.95X, + 1. 16X, + 1. 05X, —
0.22X,X,+0.48X, X, —0. 06X, X, +0. 70X, X, +
1. 40X, X, +0. 26X, X, (R*=0. 805 6.,P<0. 001)
(D
Y, = 118.74X, + 72.70X, + 37.65X, +
76. 78X, +209. 88X, X, +95. 46X, X, +62. 16X, X,
— 27.51X, X, + 34.32X,X, + 9.58X,X, (R’ =
0.810 7,P<C0.001) (2)
Y, = 1.79X, + 1. 33X, + 0.57X, + 1. 19X, +
3.38X, X, — 0.26X, X, + 1.36X, X, — 2. 22X, X, —
0.21X,X,—0. 27X, X, (R*=0. 878 7,P<C0.001) (3)
HX X +X,+X, =1, 0<X, <1.0<X, <
1.0<X,<<1.0<X,<1
W gt 07 B (1) L (2), (3) #EAT [R5 Y 52 bR 7

Y, =0.91Z, +1.092, +1.33Z, + 1. 2172, —
0.252,Z, + 0.552,Z; — 0.07Z,Z, + 0.80Z,7Z; +
1.61Z,7Z,40.30Z,Z,(R*=0. 805 6 ,P<C0. 001) (4)

Y,” = 136.48Z, + 83.56Z, + 43.28Z, +
88.257, +241.247,7Z, +109. 722, Z, + 71. 452, Z,
—31.627,7Z,4+39.452,Z,+11.01Z,Z, (R*=0. 810
7.P<<0.001) (5)

Y, =2.067Z +1.53Z, +0.66Z, +1.37Z, +
3.892,7Z, — 0.30Z,Zy + 1.56Z,Z, — 2.552,7Z; —
0.242,7,—0.31Z,Z,(R*=0.878 7.P<C0.001) (6)

HZ+272,+7Z,+72,=0.87, 0<Z,<0.87.0<
7,<0. 87 ,0<Z,<<0. 87,07, <20. 87
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A2 FUARAE SRR . X 7 R (6) 3R e KA A5 X 1
e A7 L S B R O AR FF T 4900, F oK
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Table 2 The cultivate effect of different sites

25. 14% . 5 B WO 45 SR 150, 71X iR 2N
—0. 54 % , ihd B iz BB PpL 4 B A% 13 0 A0 15 21 60 i 7
AEXT A AT 5 4 BRZ8E AL S A SO0 A SE e b AT AT
N FHZAARTE J7 . 2015 4F 8 — 12 A 7E H k& =2 M i
Ko Rl P 7 N NPT R R SR 7 e Sy QS = |
159. 80 %% , B Xf HE B4 7= 1k 28. 24 %%,

PR/ O - 8D

e ﬁl—”ﬁﬁ;‘t’:iﬁ%@? ?ﬁﬁ?ﬂ?ﬁ#ﬁ ﬁ4@%

/Cem - d™) XA/ /Y ERA  BRA P fii BT Hh ZTON
1 0.8340.05 27 103.44+7. 41 1.70 4.11 6.21 1.5140. 11 2.09
2 0.90+0.12 26 75. 9444, 91 0.81 3.22 4.56 1.4240. 09 1.34
3 1. 14+0.08 20 48.80+2. 14 0. 60 3.01 2.24 0.74+0.04 —0.76
4 1. 15+0. 09 18 75.78+4.56 0. 60 3.01 3.77 1.25+0.08 0.77
5 0.7940.03 30 175.68+4.8 1.53 3.94 10. 54 2.67+0.08 6. 60
6 0.7940. 04 32 115.84+5.54 1.40 3.81 6.36 1.67-+0.08 2. 54
7 0.9140.05 32 106. 74+8.76 1.49 3.90 6. 40 1.644+0.13 2.51
8 1.1540. 10 18 58.1843. 11 0.51 2.92 1.78 0.614+0.03 —1.14
9 0.94+0. 04 20 101.7842.99 0.77 3.18 5.33 1.67=+0.05 2.15
10 1.12+0.07 24 54.62+2.11 0.47 2.88 1.95 0.68+0.03 —0.93
11 1.10+0. 03 18 63.50+2.78 0.38 2.79 1.95 0.7040.03 —0. 85
12 0.77+0. 04 32 134, 2048. 09 1.32 3.73 8.05 2.16+0.13 4.32
13 1.03+0. 06 20 146.06+7.13 0.72 3.13 4. 85 1.5540.07 1.71
14 0.86+0.03 30 125.6443.16 1.19 3. 60 6. 90 1.9240. 05 3.30
15 1.10+0. 06 20 81.86+2.01 0. 60 3.01 2.51 0.834+0.02 —0.50
16 0.9140.03 20 105.72+6. 31 0.98 3.39 5.53 1.63+0. 10 2. 14
17 1.2140. 10 20 52.16+2.02 0.43 2.84 1.73 0.6140.02 —1.11
18 1.13+0. 06 18 64.04=+2. 80 0. 60 3.01 3.19 1.06+0. 04 0.18
19 0.9640.02 32 103.1244. 29 1.23 3. 64 5.66 1.55+0.07 2.02
20 0.80+0. 02 20 149. 26+6. 10 1.32 3.73 8. 96 2.4040.10 5.23
21 1.11+0.02 20 117.44+2. 25 1.15 3.56 6.15 1.7340.03 2.59
22 1.03+0. 12 22 116.70+10. 25 0. 60 3.01 4.17 1.394+0. 12 1.17
23 1.10+0. 02 24 106. 3447. 06 0.89 3.30 5. 84 1.77+0.12 2.53
24 1.214+0.03 18 71.56+2.68 0.51 2.92 2.19 0.754+0.03 —0.73
25 1.0340.03 20 89.98+8.01 0. 81 3.22 4.71 1.4640.13 1.49
26 1.26+0.07 18 64.74+6.67 0.51 2.92 1.98 0.68+0.07 —0.94
27 1.0540. 02 20 89. 90+ 1. 80 0.77 3.18 4.48 1.4140.03 1.30
28 1.24+0.08 20 52.96+5. 39 0.38 2.79 1.62 0.58+0.06 —1.17
29 1.24+0.07 20 89.70+3.52 0.43 2.84 2.98 1.05%+0. 05 0. 14

TE B AR = FOR SO - B A 7 AR 0. 66 ) + AL (1. 75 J8) » RS o B 77 AR RF 7 L B KO R RURUR JE 1A . R AL %
TTH R T AR AT B ARFF SRS Dy 1 700 JT « T BRI Dy 800 JT ¢ T R B A S 800 T+ T KRB ARy T00 T - T
Fas A% 6 90« kg,

®3 MUBRTREESHR

Table 3 The effect of increasing production with optimized

formula for demonstration

I ERCR ) %
TR =R ) %
Pk lie 7 CK
TG [ X A58 4 141.23 113.82 24.08
2T X R R 159. 80 124. 61 28. 24
IR OG X R 37 4% A 148. 67 119.73 23.11
S 1 149. 90 119.73 25. 14
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SABR S R L TR KRB
RO B URL B R R B R R B0 s B R
CO, MEHM, AL fedt THLZAK. Brid
TFOKE A ELAE 5 2 7 22 A A R A7 7 I 35 0E
ROV TR RF T B BORLAE/IN o A FF 52 20 3 5 R OKRGES
AR B B X - 2 1 22 A A B2 5 A SR R0



174

PO AL AR B 2 i

31 %

BB oy S W 22 K SO e . A
Mg A MEAR 7.3% . HIEM 3. 5% .t 4 4k
37.0% . Al ¥ Mk Ktk & W 35, 000, MK 4
3.5 %M BRA I (40. 82 DU IE B R AL 5 KB
SR 7.88% AR 71.10% AT R K AL A
P19, 0965 EoRIN & TR 93. 3% ML & A
2.4% JHLAg Wi 0. 362, A £F 4 35. 400, M K 4
2,77 %M RRALEL (90, 12 ¢ D AT 5 T 2 2 &
B HARER LA RMARTTE R & RS
H47.03% VR R S AT EAL N 0. 48%0 . B A H
(97.98 = DE K",

SF- 20 4% 35 1) S5 £ TE 7 2 AR SR 53 %0, R ORI
34% .5k 10% K 2% A7 1%, 5 X1y el
Tkt AR M SIS AW A AT B 5 Y O
P AL bR N SN0 B ST BRI i i s A7y | IS S QN )
Pie L SR A7 i 8 3R A5 L BIF 98 7 BN 0K 4 s AR F SR
HLal B A% T BT XA RIS L BRI RIS 4
JERL A [8] A9 1 132 22330 56 A 1 SE At 2R A5 Ak e
07 WFFEHE IR ) 45 S A XA AR PR RO . R
SR AR AL T 7 ROR B3 O A Y RO
IKF) 149,90 %0 . 5 H A 388 0 B 40 85 k56 B 7 F
By r= 25, 1406, B W )RS

AR 5T R FH B AT A - BT i AR Ak 1 YR
M. 2 B RR R R A — R i T R
TR 5 AT DLBCEE 1F 0 BA 4l 0 4% 1 b PR R 56
SO AT A AT ELVE B AT o [ 0 2R B R A
- oS5 P T (T 174 87 B0 bR, B2 I FH AE Tl (AR
A AR p S B AR B R ATl R WL
T H R B A 1 BT S AR AT 7 L R OR
A2 HORUAR T B AN TR) L A5 6T S22k 4% 15 169 52 i 35 1) 13K
50 B AR R AT A RO R A 2 A K
R AR W) ORI A E T R R A Ak I
AR . R, B Al A T ] AR
ke 5 BC 77 0 28 A 2 e N

B 22 1 K T A RS R AR W) 2 R Y s I T R
5153 R TT 10 B R A A O TR X R AT SE L R
KO 22 FERUR TS B ) e 5 19 8 35 140 18 Ak 56 43
Br s DA RS 2RI T 19 8 3% i3 5 T 22 A K R R
)RR R O R T — 2B 5T

S 3Lk

(1] SREER EN I G R &R E 3R R e S
[J]. EAEHH .2015,34(5) . 76-78.

(2] Al Bk B R8. A RS FF A8 W L AL R FE R B 2 i e (T ). e
MR B .2010,25(1) : 157-161.

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

SHE D,GENG Z C. Progress in biomass conversion and utiliza-
tion of agricultural cereal straw[]J]. Journal of Northwest For-
estry University,2010,25(1) :157-161. (in Chinese)
AR v L RN R R AN ST\ R | AR N T
2010(9) :274-291.
WA, B R, BT B R IR R B R AT AT O IR K e
[V A 20 4, 2010,26(16) : 223-228.
BB HSET . E AR AR WA BSR4 0 E IR A BT Y
(1], PEE bk b 24 4% . 2013,28(6) ;121-124.
GONG D,GUO W,WANG H,er al. Nutrition components in
white Hypsizygus marmoreus cultivated with vine pruning
atalks[ ] ]. Journal of Northwest Forestry University, 2013, 28
(6):121-124. (in Chinese)
PR S B T 3 AR L BT 3R R R 0 B R Ak B
M2 ()], 2 R 2 3% . 2014, 21(3) £ 36-40.
SEN J W, HUANG Q H, LIU Q N, et al. Mycelial growth
rates and biological efficiency values for Pleurotus ostreatus
cultivation on seven different substrates[ J]. Acta Edulis Fun-
gi,2014,21(3) :36-40. (in Chinese)
XA ZHE S0, H A L 45 R [ E BE 9 6 K0S B 37 ik X oF- 2%
AR AR, R e B4, 2015,31(3) 1 114-118.
LIU R H,QIN H W,GAN L P,et al, A study on the optimiza-
tion of culture formulation for Pleurotus ostreatus in Three
Gorges Reservoir[ ] ]. Journal of Chongqing Three Gorges Uni-
versity,2015,31(3) :114-118. (in Chinese)
AR R LB AF L AN RIRS AR B 3% 07 45 A K R e 1 L
BAFFEL) ] b AR 3 4, 2011, 27(16) - 126-131.
R AR FRRN ARG AEKEE 5 LR
(DT 2290 Ol ARk K2, 2007,

ZADRAZIL F. The ecology and industrial production of Pleu-

AL

rotus ostreatus , Pleurotus florida , Pleurotus cornucopiae and
Pleurotus eryngii J]. Mushroom Science,1974(9):621-652.
AR R B AR, ARk 45, P BB 24 T 22 LML g R 2 4
ARSCHE AL L2010,

AR G E D BN SR AR O L RS R B i R
BE TR SRS B2 2012,20(4) :220-221.
PR AR RB AR SR SR AR S5 (D]. B
U VU AL AR KA L 2006.

PR OR . 222 R T 5. T E AR X BRI E R4
BrlI]. A 5k Tk, 2010(12) :51-53.

EFHF. PR T B L) 1. db st e 4 4, 2013
(2).:31-33.

WANG X L. Study on screening the formula for cultivation of
pleurotus ostreatus[ ] ]. Journal of benjing university of agri-
culture,2013(02) ;31-33. (in Chinese)

XI5 T LR R SR 45 R B 04 e A 52 (DL SN < 3 g
Al K2, 2013.

ES) N W L SRR 5 TN | BT SO R G T W W] 2N
B AL, R gl B4, 2016,48 (1) 71-73.

B RS AR IR A2 B A R R L4 A R e L) .
i RHE . 2008,9:121-123.



